Differential effect of ischaemia-reperfusion injury on anti-oxidant enzyme activity in the rat kidney.
In the kidney, ischaemia-reperfusion results in both hypoxic and oxidant cellular injury which is most marked in the tubules of cortex and outer medulla. These contrasting conditions may have opposite effects on the expression of enzymes that reduce or repair oxidant damage. To investigate this, the activities of CuZn and Mn superoxide dismutase (SOD), glutathione peroxidase (GPx), and glutathione S-transferase (GST) were measured after 4 h and 3, 6, and 10 days of reperfusion following sham surgery or 45- or 90-min left renal artery occlusion. The right kidney served as internal control. Sham surgery had no effect on Mn SOD or GPx, but caused small (p < 0.05) reductions in CuZn SOD and GST activities. Forty-five minutes of ischaemia had no net effect on Mn SOD, increased GPx activity (maximum at 6 days, p < 0.01), and reduced CuZn SOD (nadir 3 days, p < 0.02) and GST (nadir 6 days, p < 0.02) activities. Ninety minutes of ischaemia again had no net effect on Mn SOD, prevented the induction of GPx, and further suppressed the activities of CuZn SOD and GST. The activity of the non-anti-oxidant enzyme lactate dehydrogenase was equal in left and right kidneys after 45 min of ischaemia, but different (p < 0.01) 10 days following 90-min injury, due to a combination of reduced activity in the ischaemic kidney and an increase of activity in the internal control. The immediate effect of ischaemia-reperfusion injury on the kidney is to reduce the activity of intracellular anti-oxidant enzymes in proportion to the severity of the ischaemic insult. Recovery or net induction of enzyme activity paralleled tubular regeneration. Protection resulting in acquired resistance to a second ischaemic event is unlikely to be due to induction of anti-oxidant enzymes if it occurs within 6 days.